Nghién ciru khoa hoc cong nghé
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Tom tat Bai bdo trinh bdy cdc két qua nghién ciru xdy dung hé truyen dong bam
cong sudt nho sir dung d‘ong co khong dong bé hai pha voi mo hinh doi twong trén
khi tai quan sy co chira moi lién h¢ rang bugc giita kénh tam va kénh huwéng véi cdc
thanh phan bat dinh. Chién lwoc diéu khién véc to dinh hidng tir thong rotor gidn
tiép dwoc thuc hién voi bo nghich luu PWM hai nhdanh cung cdc bo diéu khién Vi tri
PD, bé diéu khién toc dp PID va b diéu khién ro le dong dién dé diéu khién dong
co khéng dong bé (KPB) hai pha nham ndng cao hiéu sudt va do tin cdy khi lam
viéc cua hé truyén dong dién bam vj tri.

Tir khéa: Dong co khong ddng bo hai pha, Truyén dong bam vi tri.
1. PAT VAN PE

Trén cac trang bi quan sy hién nay c6 kha nhiéu hé truyén dong bam vi tri cling nhu cac
hé 6n dinh vé6i cong sudt nho, doi hoi do chinh xac cao nhu cic hé truyén dong cua hé
thong quang dién tir, quang truyén hinh; hé¢ bam phao tau, hé bam ra da chi thi myc tiéu,
bé phong tén lura... Thyc té, voi céu tric phan co ciia hé truyén dong co chtra nhiéu kénh
chuyen dong khac nhau (nhu kénh tdm va kénh hudng) 1a rat phurc tap khi c6 xét dén cac
yéu t6 dan hoi, khe ho, ma sat cia bo truyén dong ciing nhu dnh hudng cia higu Ung lyc
Coriolis va tac dong qua lai gitra dong hoc cac kénh chuyén dong. M6 hinh hé théng diéu
khién d6i tugng véi 2 kénh tam hudng gidng nhu mé hinh hé robot 2 khau. Hién nay, hau
hét cac nghién ctru trong thuc te ngudi ta méi chi dimng lai ¢ viée xét dén yéu té khe ho,
dan hoi va ma sat ciia bo truyén dong va biéu dién dong hoc cua timg kénh chuyen dong
doc 1ap nhau chir chua x@y dung dugc mot moé hinh dong hoc day di ciia hé thong voi cac
yéu t6 tac dong néu trén (11, [2], [3] biéu nay 1am cho viéc md hinh hoéa hé théng duoc
don gian nhung s& 1am mat tinh tong quat va giam do chinh xac cta hé thong. Tuy nhién,
ddi voi cac hé thong bam cua khi tai quan sy doi hoi do chinh xac cao va dac biét ddi véi
cac hé truyén dong bam c6 cong suét nho thi cac van d& néu trén can phai duoc danh gia
ky ludng vi viéc bo qua cac thanh phin niy s& giy ra sai s6 kha 16n, anh hudng t6i chat
luong bam cua hé thong.

Muc ti€u cua bai bao nay la nghién ctru xay dung mo hinh va mé phong cau trac dong
hoc hé truyén dong dién bam vi tri cua dél twrong voi mo hinh ddy du hai kénh dong hoc
tam va hudéng. M6 hinh diéu khién d& xuét sir dung dong co KDB hai pha theo thuat toan
dleu khién véc to dinh hudng tir thong rotor gian tiép cung v6i bo nghich luu ngudn ap voi
cau tric don gian chi gdm hai nhanh IGBT.

2.XAY DUNG MO HINH TOAN HQC HE THONG BAM GOC
HAI KENH DIEU KHIEN VEC TO PINH HUONG TU THONG ROTOR CUA
PONG CO XOAY CHIEU HAI PHA

Truyén dong dién bam cong suit nho trén co sé tng dung dong co KB hai pha dugc
su dung pho bién trong khi tai quan sy, cong nghi€p, thuong mai cling nhu céc thi€t bi gia
dung. Dong co loai nay co6 cau triic don gidn, lam viéc tin cay, hiu suat khai thac cao, dé
dang cham s6c¢, bao quan, bao dudng va c6 tudi tho 16n.

2.1. M6 hinh ddng hoc ciia ddi twong véi 2 kénh diéu khién

Heé thdng truyén dong bam khi tai quan su nodi chung 1a mot hé thong dién co phirc tap,

bao gdém nhiéu khau chuyén dong lién két vdi nhau, gom dong co chap hanh, bd truyén
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dong va co cau cong tac. Phan co cta héltruy‘én dong khi co xét dén yéu t6 dan hoi, khe ho
va ma sat dugc mo ta boi mot h¢ hai khoi luong [1], [2], [3]. Pay 1& mét md hinh rat phirc
tap, c6 chira cac thanh phan phi tuyén bat dinh. M6 hinh cua doi tuong la tong hop mé
hinh phan co va mo hinh dong co KPB hai pha dic¢u khién véc to.

Mo hinh dong hoc phan co ctia dbi twong c6 chira hai kénh chuyén dong d6 1a kénh tim
va kénh hudng. Trong qua trinh hoat dong, ludén co6 sy tac dong chéo gitra hai kénh voi
nhau. Khi chua ké dén dong hoc cua dong co chap hanh, mé hinh cua doi tuong di€u khién
giong mo hinh robot hai khau véi hai bac ty do ¢6 dang tong quat c6 dang:

M(@)g+ Clg. g+ G(@+ D@ =T (D
trong d6, M(q) 1a ma trdn m6 men quén tinh, C (g,¢) 12 ma tran ké dén lyc Coriolis va ma
sat toc d9, G(g) 1a ma trén trong luc, D(g) la ma trdn mé men céc loai nhi€u, 7'1a mé men
phat sinh tir dong co chap hanh.

Phuong trinh dgng hoc ciia kénh truyén dong tim:

DPéi voi déng hoc kénh tﬁm, ngoai thanh phén mo men can (7,7) do khdi luong truyén
dong cua kénh tam gay ra thi con cac thanh phan mé men trong luong (7), m6 men gay ra
do ma sat nh6t, md men gy ra do thanh phan lyc Coriolis do chuyén dong theo cta kénh
tam trén kénh hudng (7,,) gay ra.

Phuong trinh dong hoc cua kénh tam duge viét nhu sau:

Jz%zT/_TcT_Tw_TG_kzwt (2)
trong do, J, 1:'21 momen quan tinh 1‘(énh tam; T} !é mo men duoc truyén tir truc cia bd truyén
dong; o, 1a toc do goc cua kénh tam; k, 1a hé s6 ma sat nhét kénh tam.

Phwong trinh dong hoc kénh hwéng:

Ta viét phuong trinh bao toan nang lugng ciia hé truyén dong ap dung cho kénh truyén
dong hudng nhu sau:
do,

dt

trong do, J, 18 m6é men quan tinh cua kénh hudng khi co xét dén anh huong ciia goc quay

I =1,-T, - ko, 3)

kénh tim quy ddi vé truc quay cua tai; w, la tbc do goc quay cua kénh hudng; T)1a
momen duogc truyén tr truc cua bd truyén dong; T, 1a thanh phé‘m moémen can tac dung
1én truc truyén dong cua kénh hudng; &, 1a hé s6 ma sat nh6t kénh hudng.

Trén thuc té, v6i ciu trac kénh tim duoc dit hoan toan 1én kénh huéng nén mé men

quan tinh cua kénh hudng s& bi anh hudng boi goc quay cua kénh tdm. Vi vdy, mé men
quan tinh tong cua kénh hudng s€ duoc xac dinh boi phuong trinh sau day:

J,=J,+J, 4)

O day, J ; 1a thanh phan md men quan tinh cua khéi lvong kénh huéng; J ,1a thanh

phan mo6 men quén tinh anh huéng cua kénh tim 1én kénh hudng. Thanh phin mé men tac
dung nay phu thudc vao goc quay cua kénh tdm va dugc biéu dien nhu sau:

J,=1(,) )

Tur cac phuong trinh trén chiing ta xay dung dugc mo hinh dong hoc cua dbi tugng diéu
khién nhu sau:
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x1=x2
X, kx,+—[T,-T,-T,-T,]
. ’ (6)
X; =X,

1 1
x,=————kx,+———(T,-T
g fix) " J1+f(x1)(2 et/

trong do, x, =&, 1a goc tam; x, la tdc do goc kénh tam, x; - Goc huéng; x, - Tbc do gbc
kénh hudng.
2.2. M hinh hdp giam toc

Trong thanh phan ciia hé théng truyén dong luén ludn c6 chira hop giam téc nham giam
toc do lay tir truc dong co chap hanh va tang m6 men cip t6i phu tai. M6 hinh dong luc

cua hop giam tbc gdm co mot truc co hoc téc do cao (phia dong co) va mot truc co hoc tbe
d6 thap (phia tai) duoc dau ndi véi nhau thong qua thiét bi giam tdc. Cac khdi truc co hoc

duoc biéu dién bang hé s6 do cung K , va hé so giam chan DS cua ndé. M6 men duogc
truyén cua khoi tryc co hoc 7; dugc tinh toan theo cong thirc sau:

Poi véi truc toe dd ca0°
T:H sH (‘9 HdH ) + DSH (a)H o a)dH) (7)
Poi voi truc toe d thip:

=K,(0,-0,)+D,(w, —w,) )

trong do: O @y trong ung 1a goc va téc do cua dong co; Oum , Dary tuong tng la goc va
tdc d6 1dy trén dau vao cua thiét bi giam tdc; O , %t tyong img 1a goc va toe do trén diu
ra cua thiét bi giam toc; HL L twong Ung 1a goc va toc d6 phu tai. K VéD Ky , D,
twong Ung 1a hé s6 do cung va hé sb tat dan cua truc toc do cao va truc toe do thap

Pong hoc ciia thiét bi giam tdc duoc mo ta bang phuong trinh sau day:

Jan® La

it Oar = T ) )

n.i

trong do, J .y 12 mO men quan tinh cua thiét bi giam tdc dugc quy ddi vé phia toc do cao,

9th la gia tdc cua thiét bi giam tbe & phia tdc do cao, 1 la hiéu suét cua thiét bi giam tde
vailaty so truyén (i>1).

2.3. Mo hinh toan hoc cia dong co khong dong bd hai pha theo thuit toan diéu khién
véc to' dinh hwdng tir thong rotor gian tiep

Chinh lvu Nghich luu Dong co KDB

I N

©

Hinh 1. Cdu tric hé thong truyén déng dong co KPB hai pha.
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Céu trac co ban ciia phan mach dong Iyc cua hé truyén dong dién dong co KDB hai pha
v6i bd nghich luu hai nhanh dugc minh hoa trén hinh 1. Trén thuc t€, dong co KDB mét pha
dugc xem nhu dong co KDB hai pha khong doi xtmg [5,6,7]. Tinh khong do6i ximg 1a do cac
dién tro va dién cam cua cac cudn day chinh va cudn day phu khong bang nhau.

Mo hinh dong hoc ctia dong co khong ddng bo hai pha biéu dién trong hé toa do dq nhu
sau [5,6,7]:

dg
Vi =R, +—% 10
sd sd dt ( )
dg’
sq
qulsq 7 (1 1)
deo’
0=Ri’, +—2+wg 12
r rd dt r¢rq ( )
.S d¢}"Y N
0:errq+d_tq_a)) rd (13)
M6 men dién tir cua déng co KB hai pha trong hé toa do tinh stator dugc cho béi:
p(Lmq sq rd md sd rq) (14)

trong do, Ry, Ry, va R, tuong l'Ing la dién tré cac cudn day stator va rotor; L, Ly, L, va
Lya Ly, tuong Gmg 1a dién cam céac cudn day mach stator, rotor va hd cam; ¢34, biqs
®3q, P34 1a cac thanh phan tir thong rotor va stator; @, 14 tbc do rotor.

Mot trong nhitng nhugc diém co ban cua md hinh dong co khong dong bd hai pha
khong d01 xtng d6 13, md men dién tir bi ddp mach xay ra do sy mat can bang giita cac
tham s6 mach stator. D& loai bo tinh khong ddi xing trong mé hinh nhim tao thuén loi
trong viéc ap dung thuét toan diéu khién véc to, ¢ thé sir dung phép bién d6i duoc trinh
bay trong [5] nhu sau:

Ig =l (15)
i, =ki, (16)

trong do, k =
mq

Va do d6, ham chuyén ddi cho cac tham sb khac duoc xac dinh nhu sau:
s s s s .48 s
xdt = szd s Vsqt szq ’ ¢sdt = k¢;d s ¢sqt - k¢sq

Do viy, bang viéc 4p dung viéc chuyén dbi nay thi cac phuong trinh tir thong, dién ap
mach stator va rotor s€ c6 dang nhu sau:

K .5 d SS
Vsdt = delsdt + ztdt (17)
s L dg,
Vi =K°R i, d‘j’ (18)
d S
0 errd c?;d + a)r¢:q (19)
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., a9, :
0= er;;q + d_tq_ a9, (20)
Momen dién tir ciia dong co ¢ thé duge viét lai nhu sau:
p : o s
Tdc L Lmd (lssqt¢rsd - l;dt¢:q) (21)
Chung ta c6 thé biéu dién dugc cac thanh phan dong dién rotor nhu sau:
1 K .S
L_ (¢rd - Lmdlsdt) (22)
S 1 N LAY
rq = L_ (¢rq - Lmd l,yqt ) (23)

Thay thé (22) va (23) twong tng vao (19) va (20), khi d6, cac thanh phan tir thong rotor
¢6 quan hé voi dong dién stator nhu sau:

d¢rs R, Lm .5 Rr s s Lm -5 1 s s
dtd = L . lsdt - L_¢rd - a)r¢rq = r 4 lsdt - T_ rd a)r¢rq (24)
d¢: R L .S ¢ s L .S l s s
L=l sqt l:q r ;:d =—nd l;qt - _¢):q + a)¢rd (25)
dt L, Lr T, T,

Trong do, 7, =

Néu m6 hinh véc to duge xac dinh tir (24) va (25) biéu dién cho mot hé toa d6 x bit ky
nao do6 cach truc pha d cia cudn day stator mot goc 5x (rad) thi ta c6 thé viét du6i dang
tong quat nhu sau:

49, _ L ; x__¢ — (o — o ) (26)
dt T

p
Fo) , . , -
Va o, = d—x la toc do goc cua hé toa dd x bat ky. Cac bieén bicu dién trong hé toa do x
t

bét ky duoc tinh toan tir cac bién trong hé toa do stator théng qua cic phuong trinh sau:

. . -5,
& =0+t =(b,+ 0, )e”’ 27)
. . .. . .. - js,
by =y + Jlg = (I + Jig, Je" (28)
Khi ap dung thuat toan diéu khién tua theo véc to tir thong rotor (voi ky hiéu “e”), ta co:
ba=9:6,=0 (29)

Khi d6, cac phuong trinh (24) va (25) dugc viét lai nhu sau:

d¢f (R . _RL, .
— —r”md 30
0t ¢ L L (30)
e _RL, .
a)A‘lip¢ - rL = lsqt (3 1)

I
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trong do, ¢°la bién do tir thong rotor, @ i =@, — @, 1a tan s0 gbc trugt véi

®,=d6,/dt,trong d6 6,1a goc cua vi tri véc to tir thong rotor. Chiing ta c6 thé biéu dién

dugc phuong trinh mémen dién tir nhu sau:

sqt

p e e
T, = L—Lmd g (32)
Nhu véy, trong mé hinh dong co xoay chiéu hai pha diéu khién véc to dinh huéng tir

thong rotor chung ta thay rang, thanh phan i, s& diéu khién tir thong rotor dam béo theo
(29) va thanh phan i, s& diéu khién mo men dién tir theo (32).

3. CAU TRUC BQ PIEU KHIEN HE BAM VI TRi SU DUNG PONG CO
KHONG PONG BQ HAI PHA VOI BQ PIEU KHIEN VEC TO

Duya vao cac phuong trinh trong m6 hinh dong co khong Q6ng b6 hai pha, voi gia thiét
bo qua sy tuong tic va dnh hudng lan nhau gitra céc thanh phan dong di¢n izq, isq. Coi cac
dong dién isq4, isq 1a dOc 18p, dOong isg s€ di€u khién tur thong, thanh phan dong iy, s€ di€u
khién m6 men dién tir. Chung ta xay dung dugc md hinh di€u khién vi tri dong co khong
dong bo hai pha cho mét kénh nhu hinh 2.

id

e T

| |BsEK ﬁ?. g
dong — @ o [ e
ditn toc

[ ﬂ'q;_.' f';_.

Cam
bién

zoc

Hinh 2. So do khoi cia hé truyén dong bam vi tri voi b diéu khién véc to
dong co khong dong bo hai pha.

Ta x4y dung cac b diéu khién cho hé truyén dong bam vi tri cong sudt nho hai kénh sir
dung dong co xoay chi€u hai pha véi bo di€u khién véc to dinh hudng tur thong rotor.
Nghién clru gan dang trong khudn kho cua li thuyét h¢ tuyen tinh, so do khoi hé thong
dieu khién dugc minh hoa trén hinh 2. Day 1a hé thong diéu khién dugc xay dung theo
nguyén li diéu khién hé thong véi cac vong dicu khién 1€ thudc [1]. Vong trong 1a bd di€u
khién dong dién, ti€p dén la vong dicu khién toc dd, vong ngoai 1a b dicu khién vi tri.

Téng hop bo diéu khién dong dién theo nguyén li xiy dung bé diéu khién ro le véi ham
chuyén d6i di€u khién (ham do6i 14i) c6 dang:

u, =U, sign(i, —1) (33)

O day, iq 1a dong dién dat, nhan duoc tir dau ra ctia bd diéu khién tdc do, i 1a dong dién
dau ra.

Bo diéu khién téc do duoc téng hop theo tiéu chuan t8i wu modun.

Ham truyén dbi twong diéu khién ciia vong téc d6 khi ké dén hang s6 thoi gian nho Tgy
cua khau do luong, gan ding xem nhu khau tuyén tinh, c6 dang:

I/Kd — Udt — ktd (34)

2
O (T,p+DTp +Typ+))
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O day, Uy 1a lugng dat vao bo dicu khién toc do.
Tong hop theo tiéu chuan t6i vu modun, ham truyén mong mudn cua bo diéu khién tdc
d6 c6 dang [17]:

1
thdmm IR N (35)
2T, p(Typ+1)
Ham truyén bo diéu khién ctia vong tdc d6 duoc xac dinh 1a:
e (E;p+1)(Tp tLpth T 1 Tp (36)

w T,p(T,p+1) 2T, 2T,p 2T,
Pay 1a bo diéu khién PID.
Bo diﬁéu lghién vi tri 1 bd diéu khién vong ngoé}i dugc thuc hién sau khi da tong hop bo
di€u khién toc do dugc tong hop theo ti€u chuan t6i wu moédun.
Ham truyén dbi tuong diéu khién cua vong yi tri khi ké dén hﬁng s6 thoi gian nho Ty
cua khau do luong, gan dung xem nhu khau tuyén tinh, c6 dang:
A k

VVW: X vt (37)
X, p(Td,erl)( WP+

trong do, A, = X, —X,, 1asailéch vj tri.

Téng hop theo tiéu chuan t6i vu médun, ham truyén mong mudn cia bd diéu khién vi
tri co6 dang [1]:
1

Womm = 5 (38)
2T, p(T,p+1)
Ham truyén bo diéu khién ctia vong vi tri duge xéac dinh la:
w T,p+1 +) T 1
dew — vimm p( dlp )( [p ) V;p + (39)
w, 2T, p(T,p+1) 2sz 2T,

4. MO PHONG, PANH GIA KET QUA
4.1. Cac tham s6 mé phéng

Ta nghién ciru md phong hé truyén dong bam vi tri hai kénh cia mot ching loai phéo
tau Hai quén str dung dong co xoay chiéu khéng dong b hai pha diéu khién véc to co co
lién hé rang budc ctia chuyén dong hai kénh tam huéng khi hoat dong.

Céc thong s ding trong mo phong duogc liét ké nhu sau:

- Théng sb dong co chap hanh kénh tam va kénh huéng: P = [.IKW, U=220V;
J=50Hz;Ryy = 2,473Q; Ry, = 6,274 Q; Loy = 0.0904H; Ly, = 0.0904H; R, = 5,514 Q; L, =
0,0904H; L,,q= 0,0817H; L, = 0,0715H; p = 2.

- Thong sd cua hop giam toc: J= 0,001kg.m2; n =095 Ky = 1719N.m; Dgy =
20N.m.s; Ky = 171900N.m; Dy, = 6000N.m.s va i = 10 doi voi kénh tam; i = 50 doi véi
kénh hudng.

- Céc thong s6 cua md hinh phao tau: TcT =05Nm; T.; =10 Nm; k, =30, k, =45; J, =
50 kgm’; J, = 150 kgm Jo —f(é‘) (200.&7 +100.5) kgm’; T = 50. cos&Nm.

- Thong s6 bo diéu khién tdc d6 dugc tinh toan theo (36), nhan duoc két qua: Poi véi
kénh tim Kp = 10; K; = 10; Kp = 0.5 va dbi v6i kénh huéng Kp = 10; K; = 10; Kp = 0.5

Tap chi Nghién citu KH&CN qudn sw, Sé 50, 08 - 2017 25



K7 thugt diéu khién & Dién tiv

- Thong s6 bo diéu khién vi tri duoc tinh toan theo (39), nhan dugc két qua: DPbi voi
kénh tim Kp = 50; Kp = 10 va d6i voi kénh hudng Kp = 60, K, = 50.
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sir dung dong co KPB hai pha diéu khién véc to.
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Hinh 4. So d6 mé phéng méi lién hé rang budc ciia chuyén dong
hai kénh tam hwéng trong hé truyén dong bam phdo tau.
4.2. Két qua mé phéng
- Truong hop 1: Goc dit kénh tam bang 40° va goc dat kénh hudng bang 180° véi cac
truong hop khi khong xét dén (dudng 1) va khi c6 xét dén (duong 2) anh hudng ciia mod
men quan tinh kénh tam 1én kénh hudng.
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Hinh 5. Biéu do dap wng vi tri cua kénh tam va kénh huong cung véi biéu do mé men va
dong dién trong cdc cudn ddy may dién trén kénh huong.

- Trudng hop 2: Xét sy anh hudng cia md men quan tinh kénh tim 1én kénh hudng &
cac goc quay kénh tam khac nhau: Puong (1) véi g = 10°, duong (2) vé6i g = 20°, duong
(3) vdi g = 30", dudng (4) voi g = 40°, dudng (5) voi g = 50°, dudng (6) voi g = 40° va
xét voiJ, = 0.
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Hinh 6. Pdp iing vi tri kénh hwéng khi thay d6i géc quay kénh tam.
R& rang 1a Sy thay dbi cia mé men quén tinh 1am x4u di chit luong dong hoc cua kénh
hudng.

- Truong hop 3: Xét dap tmg vi tri kénh tam va kénh huéng khi dai luong dit co dang
ham tuyén tinh:
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Hinh 7. Pdp iing vi tri kénh tam va kénh huong
khi ddac tinh tin hi¢u dat co dang tuyen tinh.
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4.3. Panh gia chung

- bap ung vi tri kénh hudng chiu tdc dong lon khi c6 sy anh huong cia moé men quéan
tinh va cac thanh phan bat dinh ctia khdi lwong kénh tam giy ra. Goc quay kénh tim cang
16n thi sy anh hudng nay cang cao. Khi géc quay kénh tim nho (duéi 10°) thi cac anh
huéng d6 coi nhu khong dang ké.

- Biéu d6 dép tmg dong dién trong cac cudn day stator va mo men dién tir cho thay, véi
cAu trac bd nghich luu hai nhanh va c6 xét dén cac yéu td tac dong nhu da ndi o trén thi do
dap mach mé men va dong dién 1a 16n. Dong dién chay trong cac cudn day stator c6 dang
nhon dau, khong sin nén lam ting ton hao trong may dién, giam chat luong lam viéc cia
hé thong, can phai dugc nghién ciru khic phyc.

5. KET LUAN

Bai b4o da trinh bay mét phuong phap xay dung hé truyén dong bam goc sir dung dong
co khong dong bo hai pha theo thuat toan diéu khién véc to dinh hudng tir thong rotor gian
tiép khi co xét dén cac yéu té tuong tac trong cu triic dong hoc phan co cua hé truyén
dong dién. Két qua mo phong ap dung cho mot chiing loai phao trén tau Hai quan cho thiy
tinh chit kha thi ciia phuong 4n duoc dé xuit. Véi truong hop coi cac thong s 1a khong
d6i, cau trac diéu khién kinh dién cua bo diéu khién PID hoan toan cé thé dap mg t6t chat
luong dong hoc ctia hé théng. Khi cac thong s6 thay ddi, cau trac didu khién kinh dién cua
bd diéu khién PID c6 thé co dap ung khac nhau vé chat lugng dong hoc cia hé thong
thong qua ciu trac ndy co thé nhan thiy réng, cin ung dung cac 1y thuyét diéu khién hién
dai trong xay dung cau truc bo dleu khién moi cho hé truyén dong bam sur dung doéng co
khong dong bo hai pha dé nang cdp cac hé truyen dong bam c6 cong suit nho va trung
binh. Cac hé nay di va dang duoc sir dung kha phd bién trong coéng nghiép, dan dung va
quan sy 1a hoan toan kha thi va ¢ tinh thyc tién cao.
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ABSTRACT

DESIGNING A SMALL POWER TRACKING SYSTEM USED IN MILITARY
EQUIPMENT WITH TWO — PHASE ASYNCHRONOUS MOTOR BASED ON
VECTOR CONTROL

In this paper, the researching results to build Naval ship artilleryangle tracking
drive system using two-phase asynchronous motor with model of object containing
binding relationship between reach channel and direction channel with uncertainty
nonlinear components are presented. The indirect rotor flux oriented control
strategy is performed with two-leg PWM inverter with PI position controller, PID
speed controller and delay current controller to control the two-phase
asynchronous motor in order to improve performance and reliability when working
of angle tracking drive system. The simulation results show that, dynamic
characteristic of the electric drive system is responsived when using two-phase
asynchronous motors, the dam levelofiorque and current is low show that the
feasible nature of theproposedscheme.

Keywords: Tracking driver system, Two-phase asynchronous motor.
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